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CHAPTER 1 
 
 
INTRODUCTION 
 
1.1  INTRODUCTION 
Electrical Discharge Machine (EDM) is now become the most important 
accepted technologies in manufacturing industries since many complex 3D shapes 
can be machined using a simple shaped tool electrode. Electrical discharge machine 
(EDM) is an important ‘non-traditional manufacturing method’, developed in the late 
1940s and has been accepted worldwide as a standard processing manufacture of 
forming tools to produce plastics moldings, die castings, forging dies and etc. New 
developments in the field of material science have led to new engineering metallic 
materials, composite materials, and high tech ceramics, having good mechanical 
properties and thermal characteristics as well as sufficient electrical conductivity so 
that they can readily be machined by spark erosion. At the present time, Electrical 
discharge machine (EDM) is a widespread technique used in industry for high-
precision machining of all types of conductive materials such as: metals, metallic 
alloys, graphite, or even some ceramic materials, of whatsoever hardness. Electrical 
discharge machine (EDM) technology is increasingly being used in tool, die and 
mould making industries, for machining of heat treated tool steels and advanced 
materials (super alloys, ceramics, and metal matrix composites) requiring high 
precision, complex shapes and high surface finish. Traditional machining technique 
is often based on the material removal using tool material harder then the work 
material and is unable to machine them economically. An electrical discharge 
machining (EDM) is based on the eroding effect of an electric spark on both the 
electrodes used. Electrical discharge machining (EDM) actually is a process of 
utilizing the removal phenomenon of electrical-discharge in dielectric. Therefore, the 
electrode plays an important role, which affects the material removal rate and the 
tool wear rate [4].  
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1.2  PROJECT BACKGROUND 
Electrical discharge machine (EDM) is commonly used in tool, die and 
mould making industries for machining heat-treated tool steel materials. The heat-
treated tool steels material falls in the difficult-to-cut material group when using 
conventional machining process. The high rate of tool wear is one of the main 
problems in electrical discharge machine (EDM). The wear ratio defined as the 
volume of metal lost from the tool divided by the volume of metal removed from the 
work material, varies with the tool and work materials used. If the rate of tool wear is 
high means that the material is easy to wear and not good for machining performance 
[3].  
The significant of this study is to promote the consideration of electrode 
selection in electrical discharge machine (EDM) machine for advance machining in 
the manufacturing industries. This is because every electrode materials have their 
own characteristic that lead to different result due to its properties. Electrical 
discharge machine (EDM) has been analyzed since several years in order to improve 
the material removal rate and the wear ratio, which are the most critical aspects of 
the process. In the machining of electrical discharge machine (EDM), there are a few 
characteristics which influence the machining process. Most important are the 
material removal rate (MRR) and electrode wear ratio (EWR). These characteristics 
should be taken into account when good machining performance is needed [10].  
The case studies of this project are to determine the best material removal rate 
(MRR) and electrode wear ratio (EWR) from different selection materials. This 
would lead to the better process and product finishing. In other words, if we can 
determine the best material removal rate (MRR) and electrode wear ratio (EWR), the 
best performance of machining for electrical discharge machine (EDM) can be 
archived. However, the machining characteristics of  electrical discharge machine 
(EDM) remain unclear, especially in regard to the total energy of discharge pulses 
and tool electrode wear, since the energy is not only used to machine the work piece, 
but also degrades the tool electrode [10]. Hence, some investigation needs to do to 
find the best electrode for best performance in machining using electrical discharge 
machining (EDM). Generally, the summary of the literature review have found that 
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the higher material removal rate (MRR) and the lower electrode wear ratio (EWR) 
are the better for machining process performances.  
 
1.3  PROBLEM STATEMENT 
In electrical discharge machine (EDM), improper choose of the electrode 
material may cause of poor machining rate or performance. This is due to material 
removal rate (MRR) characteristic. Less material removal rate (MRR) needs more 
time for machining process and become waste and not goods for production. The 
second problem is it will decrease the accuracy of the product because influence of 
the electrode wear ratio (EWR) characteristic. The accuracy of the product occurs 
maybe because the electrode wear ratio (EWR) is high or material removal rate 
(MRR) is not suitable. Furthermore, electrode wear imposes high costs on 
manufacturers to substitute the eroded complicated electrodes by new ones for die 
making. In order to increase the machining efficiency, erosion of the work piece 
must be maximized and that of the electrode minimized in EDM process. Therefore, 
studying the electrode wear and related significant factors would be effective to 
enhance the machining productivity and process reliability.  
 
1.4  OBJECTIVE 
The objective of this project is to determine the proper electrode material for 
machining tool steels work pieces using electrical discharge machining (EDM). 
When the best electrode can be determine, it would lead to better process 
performance in electric discharge machining (EDM). To archive this, the 
characteristic of machining must be determine because the higher material removal 
rate (MRR) and less electrode wear ratio (EWR) will lead to better performance. 
 
1.5  PROJECT SCOPES 
The research scope is limited to: Machining parameters refers to electrical 
parameters on electrical discharge machine (EDM) i.e. polarity, pulse-on-duration, 
